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Convectional heat transfer ﬂuids such as water, ethylene glycol, kero-
sene, engine oil and acetone play a pivotal role inmany industrial sectors
including power generation, chemical production, air-conditioning,
transportation and microelectronics. However, these ﬂuids have limited
heat transfer capabilities due to their low thermal conductivities. Differ-
ent techniques have been used to enhance their heat transfer perfor-
mance. A way to overcome this barrier, the enhancement in thermal
conductivity of conventional heat transfer ﬂuids via suspensions of nano-
particles in commonﬂuids is one of newdevelopments in thisﬁeld that is
more effective in terms of heat transfer performance. This ideawas intro-
duced by Choi [14] and thereafter, a substantial amount ofwork has been
done on the nanoﬂuid because of their important practical applications.
Khanafer et al. [15] developed a model to analyse heat transfer perfor-
mance of nanoﬂuids inside an enclosure. Congedo et al. [16] studied the
natural convection ﬂow of a water-Al2O3 nanoﬂuid. Ghasemi and
Aminossadati [17] also studied the natural convection ﬂow past an in-
clined enclosure ﬁlled with a water-CuO nanoﬂuid. Ahmed and Pop
[18] examined mixed convection ﬂow of nanoﬂuid past a vertical plate
embedded in a porous medium, where three types of nanoﬂuids were
considered. Heat transfer in unsteady ﬂow of nanoﬂuids with ﬁve differ-
ent types of nanoparticles was considered by Turkyilmazoglu [19].
Kandelousi [20] studied magnetic ﬁeld effect on heat transfer ﬂow of
ferroﬂuid with constant heat ﬂux. In another paper, Kandelousi [21]
also studied nanoﬂuid ﬂow and heat transfer through a permeable chan-
nel. Slip effect on heat transfer nanoﬂuid ﬂow past a stretching surface
was studied by Haq et al. [22]. Flow of magnetite nanoparticles water
